We use time-diary data from the 2003 and 2004 American Time Use Surveys and the 2000 United Kingdom Time Use Study to estimate the effect of family structure on the time mothers and fathers spend on primary and passive child care and on market work, using a system of correlated Tobit equations and family structure equations. Estimates from these models indicate that single parents in both countries spend more time in child care than married or cohabiting parents. There are differences, however, in market work with single parents in the U.S. working more than other parents and single parents in the U.K. working less.
The Effect of Family Structure on Parents' Child Care Time in the United States and the United Kingdom

I. Introduction
Estimates of the cost of raising a child abound but are typically limited to the monetary expenditures necessary to feed, clothe, house, provide medical care to, and sometimes educate a child. However the time that parents devote to caring for their children also represents an
enormous, yet sometimes underappreciated, investment in child rearing and recent trends in family structure and in women's employment may put these investments at risk. The rise in single-parent households means that fewer families can rely on the services of two adults to provide for child care. The rise in cohabitation as an alternative to marriage may have a detrimental effect given the generally weaker intrahousehold ties and the shorter duration of cohabiting relationships. In addition, women's increasing labor force attachment and the trend towards dual career households impose further constraints that may reduce the time devoted to child care.
Parents' provision of care is valuable as it contributes to children's safety and good health as well as to their emotional and intellectual development. The health and well-being of the parents is also affected, both by the satisfaction most parents derive from their children's wellbeing and by the stress induced by the additional time commitments. For these reasons it is important that we understand the characteristics that help and hinder caregiving.
Our focus is on examining these characteristics. To do so, we use time-diary data from Use Study (UKTUS), giving particular attention to the effects of family structure on caregiving.
Unlike previous economic studies, such as Kooreman & Kapteyn (1987) and Hallberg & 1 Klevmarken (2003) , which have analyzed alternative child care activities but only among twoparent families, we examine differences among married, cohabiting, and single-parent families.
We also look at families of different sizes. As parents' living arrangements and the number of children are both behaviorally determined, we also account for the likely endogeneity of these characteristics by estimating a system of equations and employing factor-analytic controls for unobserved variables.
The data in the ATUS and UKTUS have several other features that strengthen our analysis. First, the relatively large size of the surveys allows us to investigate the relations between family structure and time use separately by country and gender. Second, because each of the surveys oversamples weekend reports, we can further disaggregate the analysis by weekdays and weekends. Third, the time diary nature of the data offer distinct advantages over data based on narrowly-structured activity recall questions. The diaries record all the primary activities in which people are engaged and who else is present during these activities. Thus, we are able to identify time spent on primary care activities -activities such as playing with a child or changing a diaper which are done for the direct benefit of a child -and time spent on passive care -other activities done with a child present that do not directly involve the child such as shopping -and time spent on market work.
For our multivariate analyses, we employ a system of correlated Tobit equations to model the time parents spend in primary child care, passive child care, and market work. The Tobit framework accounts for the modest proportions of people who report spending no time in each given activity on a particular day. We estimate correlated specifications because multiple uses of time are reported by every respondent and because each respondent's total daily time allotment is constrained to 24 hours. For the UKTUS, which records two diaries for each person and 2 provides information for both parents in two-parent households, our estimation procedure further accounts for clustering from related reports. As discussed above, in estimating the time use equations we also allow for the possible endogeneity of the family structure.
The rest of this paper is organized as follows. We discuss conceptual models of time use, most notably the economic household production model, in the next section and briefly review previous studies on time allocation. We describe the ATUS and UKTUS data sets in Section III and discuss how we construct our measures and select our observations for the empirical analysis. In Section IV we present our econometric specification. Estimation results are reported and analyzed in Section V. Concluding remarks appear in Section VI.
II. Literature Review
The primary conceptual framework that we use to analyze the time that parents spend in child care and market work is Becker's (1965) time allocation, or household production, model.
In Becker's model, people derive utility or satisfaction from household-produced goods such as their children's health, development, and well-being. A fundamental insight provided by this model is that the production and enjoyment of these outcomes require purchases of goods and services and contributions of time. Parents face a technological constraint, similar to the constraint faced by firms, on how inputs of goods and time can be combined to generate the desired outcomes. As in other consumer and labor models, parents also have constraints on their financial resources and time. The model assumes that parents rationally choose the amounts of time that they spend in different activities, including child care and market labor, and the amounts of goods that they purchase in order to maximize utility subject to the constraints they face.
Within this framework, family structure could affect caregiving through a number of mechanisms. First, changes in family structure affect resources and needs. Adding an ablebodied adult through marriage or cohabitation increases the household's available time and money resources, which could increase the amount of caregiving, the purchase of care services, or both. Adding a child increases the household's need for care. Second, family structure affects the opportunities for specialization. With multiple household members, one person can focus on market work while another focuses on caregiving (Becker 1985) . Marriages, by virtue of being longer lasting and more stable, are likely to promote higher levels of specialization than other relationships (Willis & Michael 1994) . Third, family structure might directly influence the production of well-being outcomes by affecting the levels of stability and stress in the household (see, e.g., Wu & Martinson 1993) or by providing role models for children (see the discussion in Haveman & Wolfe 1995) . Fourth, family structure could affect the amount of conflict in the household. On the one hand, co-residence helps to reduce the coordination problems in caregiving (Weiss & Willis 1985) . On the other hand, adding a decision-maker to the household increases the opportunities for conflict. When we consider these mechanisms together, the net impact of family structure is ambiguous.
The role of gender can also be examined through the lens of the household production model. The model implies that specialization is likely to occur in households with two adults if there are increasing returns to time spent in household and market activities and the adults can share or transfer their resources and output (Becker 1985) . Specialization could also be a reasonable strategy if there are fixed costs (Cogan 1980) or quasi-fixed costs (Oi 1962) of labor.
The model, by itself, does not explain the sex-typing of tasks. However, it does suggest that small, initial differences in relative abilities or circumstances can lead to specialization. Thus, if 4 women are brought up to have a slight advantage in caregiving or housework or, alternatively, if childbearing places them at a temporary disadvantage in the labor market, there could be profound gender differences in specialized activities. Discrimination in the labor market could also stimulate specialization.
An analysis of the time devoted to the market and to caregiving requires that such time be measured. A number of studies have relied on responses to survey questions intended to collect information on the "typical" frequency and duration of particular activities (e.g., Aldous et al. 1998 and Muller 1995 ). Yet, there may be problems with these measures because people tend to over-report time when answering questions about time use in surveys (Robinson 1985) .
Overreporting is especially severe for tasks like child care that are performed as secondary activities (Robinson 1985 , Fedick et al. 2003 . Time-diary data suffer less from this recall bias than questionnaire data (Robinson 2002; Juster & Stafford 1985 , 1991 Robinson & Bostrom 1994; and Marini & Shelton 1993) .
Even with time diary data, however, there exists some debate regarding the measurement of time. Many time diaries collect information on both primary and secondary activities. Some even collect information on a third simultaneous activity. Diaries also typically collect information on the identities of the other persons present during an activity. These details are especially important for measuring child care activities, which can range from physically caring for or interacting with a child to loose monitoring. Empirical research has tended to distinguish between two types of child care activities: primary child care, which involves direct interactions with or activities on behalf of a child, and passive child care, which encompasses all other activities performed in the presence of a child. 1 Each type of care is important in its own right.
Bianchi (2000) provided by mothers, that mothers' provision of care did not respond to changes in their own wages, and that fathers' provision of care did not respond to changes in either's wages.
Examining married parents from the same survey, Nock and Kingston (1988) regressed aggregate time with children and time spent in particular care activities against measures of mothers' and fathers' work schedules, reporting that mothers' employment, especially employment during after-school hours, decreased their time spent with children. However, the effects on children were partially mitigated because the reductions were concentrated in secondary, not primary, activities with children. They found little evidence that fathers compensated for mothers' employment by increasing their direct care activities or substituting among activities.
6 Bryant and Zick (1996) used a larger U.S. sample of two-parent, two-child families and found that the hours that mothers spent in the market labor reduced the time that they devoted to child care, though this effect appeared mainly for older children. Like Nock and Kingston, they found little evidence that fathers compensated with more child care time of their own. Hallberg and Klevmarken (2003) used Swedish data on dual-earner, married and cohabiting couples to investigate the determinants of child care, instrumenting for the parents' wages and market time and the children's time spent in external care. They found that the time a spouse spends in child care has a positive impact on own time spent in child care, that neither own nor spousal wages affect child care time, that own hours worked have a negative effect on own time spent in child care, and that spousal hours worked have a positive effect.
These studies all focus on couple households. Sandberg and Hofferth (2001) , however, examined time spent in the presence of children and found that single-parent households spend substantially less time with children. Kalenkoski, Ribar, and Stratton (2005) used British data to jointly examine primary and secondary child care time as well as time in market work. They found that married and cohabiting parents allocate their time similarly while single parents spend more time on child care and less time in market work. This paper is an extension of the latter work to include U.S. data in addition to British data, to distinguish further between weekday and weekend days, and to control for the endogeneity of family structure.
III. Data
We use two survey data sets for our empirical analyses: the American Time Use Survey and the United Kingdom Time Use Survey. individuals. This is the sample used to estimate the family structure equations. 2 The time use sample is a subset of the family structure sample, consisting of people living with their own or their partner's children under the age of 18; it includes 4,998 diaries for 2,642 adults living in 1,597 households. 3 The key differences between the U.S. and U.K. data sets are the availability of multiple diaries per respondent and diaries for both partners in the household from the U.K.
Time Use Variables. We focus our time-use analysis on three activities: primary child care, passive child care, and market work. Primary child care activities are coded from primary time use activity codes defined with respect to household children. These include physical care, reading, playing (including sports), talking/listening, helping/teaching, education and health related activities, and travel related to caring for or helping children. We construct our primary child care measure by summing up all minutes spent in these activities.
Our measure of passive care is constructed by summing up all remaining time spent with children aged 14 and under. Although generally we define a household with children as one having children below the age of 18, the 14 and under restriction is made necessary by the more Descriptive Statistics. Table 1 reports the average daily minutes spent on primary child care, passive child care, and market work by gender (female/male), living arrangement (single, cohabiting, married), and day of the week (weekday/weekend). Panel A reports these statistics for the U.S. sample, while Panel B reports these statistics for the U.K. sample.
The numbers of diaries for each gender-day combination are substantial for both samples, exceeding 1,000 for each combination. The distributions by living arrangement are, however, quite different by country. Within our U.S. sample, about 71% of the women were married, 3%
were cohabiting, and 26% were single. The corresponding numbers for men were roughly 90%, 3%, and 8%. By contrast, in the U.K. sample, roughly four times as many parents were cohabiting (11% of the women and 13% of the men). A comparison of the U.K. sample distribution with statistics for the U.K. population at large indicates that this sample distribution is a close match for the population. 4 A substantial fraction of the cross-country differences are driven by cross-country differences in cohabitation rates. National figures indicate that only 6% of all American children less than age 18 lived in households with unmarried partners in 2000
and this overstates the fraction living with cohabiting parents.
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A comparison of the time use measures reveals that gender differences are similar and substantial in both countries. Women spend over twice as much time on primary child care as men on weekdays. On weekends, they report spending over 40% more time than men in the U.S.
and over 70% more time than men in the U.K. Passive child care time is more evenly distributed across men and women on weekends, but is still predominantly a female activity on weekdays, when women report contributing over 60% more time than men. In both countries, women devote substantially less time than men to market work, somewhat more than half as much in the U.S. and somewhat less than half as much in the U.K. On average, on weekdays parents in the U.S. spend more time on primary child care and less time on passive care than parents in the U.K.
Descriptive statistics for the other variables used in the analysis are reported in Appendix A. A very important set of these variables includes the number of children in different age ranges. A somewhat greater fraction of households in our U.S. sample have children in the youngest age range (0-3) than in our British sample, and a greater fraction of the British sample has teenagers.
IV. Econometric Specification
In our multivariate analyses we estimate systems of censored regression (Tobit) models of mothers' and fathers' daily allocations of time to primary child care, passive child care, and market work. Our use of a system approach is motivated by the fact that each person in our sample reports on several uses of time. Unmeasured person-specific characteristics, such as unmeasured needs, resources, abilities, or preferences, will lead to correlations in the daily reports. Correlations may also arise because the time allocations are non-overlapping and jointly constrained by the length of the day.
Our analyses focus on the relationships between parents' living arrangements (single, cohabiting, or married) and time use, and between the number and age distribution of their children and time use. Because parents' living arrangements and family sizes are behavioral outcomes, we consider the possibility of endogeneity bias when these outcomes are included as conditioning measures. Accordingly, we model these outcomes together with time use in a FullInformation Maximum Likelihood specification. Below, we describe the time use and family structure components of our system.
Time use specifications. Our models include 12 distinct specifications for time use, which are particular to the type of activity, the gender of the person performing it, and the type of day on which it occurs. For a given family, let and H g,d represent the daily minutes that parent or partner g on day d reports performing primary child care, passive child care, and market work activities, respectively (henceforth we refer to both parents and partners as All of the reported uses of time must be non-negative. To incorporate this constraint, we assume that that the actual reports are related to a set of continuous latent variables, , , and , such that each of the reports equals the corresponding latent variable if the latent variable is positive and equals zero if the latent variable is zero or negative (e.g., P
We then write our multivariate time use models in terms of the latent variables.
Let L be a vector of measures describing the parent's living arrangements; let K be a vector describing the number and age distribution of the children; let X g,d be a vector of other person-and day-specific measured characteristics; let e P,g,d , e S,g,d , and e H,g,d be random variables that represent unmeasured activity and person-and day-specific characteristics; and let α, β, and γ (with appropriate activity, gender and day subscripts) be vectors of coefficients. We assume that the latent time spent in each activity is a linear function of the observed and unobserved variables such that
The specifications of these relationships, along with the specification of how actual minutes are reported conditional on the latent variables, describe a set of censored regression models. For each daily diary report for each parent in our sample, we jointly estimate all three models, allowing for correlations among the e P,g,d , e S,g,d , and e H,g,d terms.
Family structure models. Along with the time use models, we jointly estimate discrete-choice models of the determinants of people's living arrangements (elements of L) and of the number and age distribution of their children (elements of K). For living arrangements, we examine three outcomes: being single, cohabiting, and being married. Let , , and denote the indirect utilities associated with each of these outcomes. For convenience, we normalize .
Let each of these indirect utilities be a linear function of observed family-specific variables, Z, and unobserved variables, u C , and u M , such that
where δ C and δ M are vectors of coefficients. We assume that people choose the living arrangement with the highest indirect utility.
For the number and age distribution of children, we assume that people have a latent, desired number of children in each of several age categories, which we denote where j indexes the age categories. We consider four age categories-ages 0-3, ages 4-6, ages 7-11, and ages 12-17-with corresponding subscripts j = 1, 4. We assume that each is a linear function of observed characteristics, Z, and unobserved characteristics, w
The actual number of children depends on being above or below different thresholds. For example, the number of children in the 0-3 (first) age category is given by
In these ordered categorical specifications, the coefficients, ψ j , in the latent index equations and the thresholds, τ j,t , in the reporting models are estimated. In our models, the number of children aged 4-6 is similarly described by three categories, while the numbers of children aged 7-11 and 12-17 are described by four categories each.
Specification of the error terms. We assume that the unobserved terms in the time use
and family structure models are composites consisting of a common family-specific factor, µ, and various outcome-specific components as follows
where the ε, ν, and η terms are the outcome-specific errors and the λ terms are coefficients, or factor loadings, on the family-specific error. The presence of the common family-specific factor in the composite errors leads to correlations among the errors. In alternative specifications, we allow µ to follow either a discrete distribution, in which we estimate both points of support and their associated probabilities, or a normal distribution, in which we estimate the variance.
For each parent on each day, we allow for additional correlations in the unobserved determinants of their activities by allowing the activity-specific error components to be jointly normally distributed with an unrestricted covariance structure ,  ,  ,  ,  ,  ,  ,  ,  ,  ,  ,  ,  ,   ,  ,  ,  ,  ,  ,   2  ,  ,  ,  ,  ,  ,  ,  ,   ,  ,  ,  ,  ,  ,  ,  ,  ,  ,  , 
This specification, which is akin to a Seemingly Unrelated Regressions framework, accounts for the overarching time constraint that may require individuals spending more time on one activity to spend less time on another. It also accounts for other similarities across the person's activity reports.
Beyond this, we assume that the error components are independent of one another and independent within and across families. We assume that the outcome-specific components of the model for living arrangements, ν C and ν M , follow independent extreme-value distributions and that the outcome-specific components of the models for the number and ages of children, η 1 , … η 4 , follow independent standard normal distributions.
When all of the elements are put together, our model is a large recursive system with the different types of time use depending on family structure but not vice versa. Our time use specifications are estimated for parents, while the family structure equations are estimated for all adults. We account for the possible endogeneity of family structure and selectivity of parenthood in the time use models by estimating the time use and family structure models jointly while allowing for correlations in the unobserved determinants of these outcomes through the common factor µ. The use of a factor-analytic specification restricts the error covariance matrix; however, the technique has the advantage of being computationally tractable and feasible. The system of equations is estimated using the aML software.
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V. Results ATUS sample. Table 2 reports coefficient estimates and standard errors for selected parameters from the 12 Tobit time use models estimated using the ATUS data. Estimates for the remaining parameters from the time use models and parameters from the discrete-choice family structure models from our system are listed in Appendix B for this sample.
Because of the complexity of our time use and family structure empirical system, we only report detailed results from one specification for each of our data sets. The specifications exactly conform to our descriptions from the previous section. Initial specification tests revealed that we could reject a simpler "exogenous" system that omitted a factor-analytic control. For the ATUS sample we experimented with normal and two-point discrete distributions for the unobserved factor µ before settling on a three-point discrete distribution. Initial tests also rejected specifications that omitted correlations between the uses of time for each person on each day.
Where appropriate, we discuss differences between our reported results and these alternative specifications. Detailed results from the alternative specifications are available upon request.
In the table and appendix, the results for the time use models are organized in columns by activity (primary child care, passive child care, and market work) and within that by gender (women followed by men) and within that by weekday or weekend/holiday status. Likelihood ratio tests and the results in the first two rows of The number of older school-age children, those aged 12-17 years, is negatively associated with parents' weekend/holiday provision of primary care. These older children may be helping with child care on non-school days. Interestingly, children aged 12-17 are positively associated with weekday passive care and negatively associated with weekday market work for women.
Children in this age range are not strongly associated with fathers' passive care or market work.
Having additional adults in the household appears to reduce parental time spent on child care. For primary care, the associations are significant for mothers' weekday care and fathers' weekend/holiday care. For passive care, the associations are significant for both genders on weekdays and weekends/holidays. These results are consistent with other adults in the household acting as substitute caregivers, particularly as regards passive care. Mothers are estimated to work more on weekdays for each additional adult, perhaps because these adults free them from some child care responsibilities or perhaps because there is a greater need for household income in order to help provide for the other adult.
Education also appears to be an important determinant of time use in the U.S. More educated parents are estimated to spend more time on both primary child care and market work than less educated parents. These results are especially interesting because, as with Bianchi's (2000) findings that primary child care time has increased somewhat over time as women's work hours have risen, they indicate that better job opportunities do not necessarily come at the expense of child care time. More educated parents appear to find a way to work more yet also provide more child care time.
There are numerous other control variables in our time use models. Because these variables are not central to our analyses, we do not discuss most of them in detail. One unexpected set of results, however, does merit some additional discussion. Among the seasonal dummies, we find that mothers and fathers provide less weekday primary care during the summers than at other times. Mothers also provide less weekend/holiday primary care during summers. The decrease in primary care appears to be balanced by an increase in passive care.
Mothers also report working less in the summer. Given that school is out and more children are home during the weekdays in the summer, we expected to observe an increase in primary care
time. These results may reflect more outdoor play by children and less direct interaction by adults (certainly less time helping with homework). They could also reflect time spent with children being reported as recreational activities instead of primary child care.
A distinguishing feature of our empirical approach is the use of a discretely distributed unobserved factor to account for the endogeneity of parents' living arrangements and the numbers and ages of their children. Appendix B reports estimates of the locations of the three points of support for the discrete distribution along with transformed values of the associated probabilities. 7 To better show the estimated distribution, we calculated the actual probabilities, centered the mean of the distribution at zero, and graphed the results. The resulting distribution is shown in the top panel of Figure 1 . The distribution is single-peaked but skewed and asymmetric; thus, the shape is very different from the discrete approximation to a normal distribution. Indeed, a formal specification test rejected the Gauss-Hermite approximation of the normal with three points of support.
The coefficients on the unobserved factor in the family structure models (reported in Appendix B) are all positive, indicating that higher values of the factor are associated with greater likelihoods of marriage over cohabitation and of cohabitation over singlehood and with larger numbers of children. The corresponding coefficients in the time use equations in Table 2 are also positive. Thus, unobserved characteristics that are associated with stronger unions and 21 larger families are also associated with greater inputs of time into child care and market work.
Models that fail to account for this positive selection show estimates of the effects of marriage, cohabitation, and numbers of children that are all biased upward.
UKTUS sample. Results from the time use and family structure system estimated using the UKTUS sample are arrayed the same way as the results using the ATUS sample, with the main coefficients of interest from the 12 time use models reported in Table 3 and the remaining time use coefficients and all of the family structure coefficients reported in Appendix C. As with the ATUS results, we only report detailed estimates from one specification as specification tests rejected simpler models. The final UKTUS model includes a discretely distributed unobserved factor with five points of support.
The first controls in Table 3 are for living arrangements. Many of the estimated associations between living arrangements and child care activities are similar across the two countries and as in the U.S., the associations are jointly significant. Married mothers and cohabiting fathers in both countries spend less time in primary child care on weekdays than their single counterparts. The estimated coefficients for marriage in the weekend/holiday primary care model for mothers and the weekday primary care model for fathers are also negative, though not statistically distinguishable from zero. Also like the U.S., both married mothers and fathers in the U.K. spend less time in passive care than their single counterparts.
Some of the biggest differences between the U.S. and the U.K. results appear in the market work models. While married and cohabiting mothers in the U.S. work less than single mothers, married and cohabiting mothers in the U.K. work more. On weekdays, married and cohabiting fathers in the U.K. also work more than single fathers. The profound differences in market work behavior may reflect differences in social policy between the two countries. In particular, assistance policies in the U.K. at the time of the survey supported and even encouraged single parents to stay at home and care for their children while welfare-to-work requirements in the U.S. did just the opposite (Walker and Wiseman 2003) .
As in the U.S., additional young children, especially those aged six and under, increase time spent by parents in primary care on weekdays and weekends/holidays. Very young children increase the time that mothers devote to passive care on weekdays. Children 7-11 also increase the time that mothers and fathers spend on this activity on weekdays. These results and the finding that young children are associated with reductions in weekday market work are also like those from the U.S. data. Infants appear to reduce weekend market work for women but not men in the U.K.
Children aged 12-17 are more strongly negatively associated with primary care in the U.K. than the U.S., again consistent with both their needing less care and possibly providing care of their own. As in the U.S., the presence of other adults in the household negatively affects parents' child care time, suggesting that these other adults act as substitute caregivers. However, the timing and type of the reduction in child care time each differ. For example, mothers' time in primary care is reduced on the weekend rather than on the weekday as in the U.S. Also, both mothers' and fathers' passive care is reduced only on the weekend, not on all days as in the U.S.
Unlike in the U.S., an additional adult does not significantly affect either parent's market work time. In general, other adults appear to be somewhat lesser and older children somewhat stronger substitutes for parental child care in the U.K. than in the U.S.
Education does not appear to be nearly as important a determinant of child care time in the U.K. as in the U.S. In Table 3 , nearly all of the education coefficients in the primary care models are insignificant and close to zero. The coefficients in the passive care models are larger, 23 though generally insignificant and of varying signs. As in the U.S., education in the U.K. is positively associated with mothers' weekday market work. Unlike the U.S., education in the U.K. is only modestly associated with fathers' weekday market work and is negatively associated with their weekend work.
We also observe some of the same seasonal patterns in the U.K. as in the U.S. In particular, women's weekday primary care and market work falls during the summer, while their weekday passive care increases. This again is consistent with a recategorization of time spent with children away from direct caregiving and toward recreational activities during the summer months.
The estimated adjustments for endogeneity are somewhat different in the U.K. than the U.S. The discrete distribution for the unobserved factor in the UKTUS data is described by five points. We believe that we were able to fit more points for the distribution in the U.K. because the UKTUS contains repeated observations for households and for people within households. As shown at the bottom of Figure 1 , the distribution for the unobserved factor in the U.K. is asymmetric and dual-peaked, with a standard deviation that is nearly double that of the unobserved factor in the U.S.
As in the U.S., the unobserved common factor in the U.K. represents characteristics associated with stronger unions and more children. While the factor loads positively into primary care activities and especially into passive care activities, it has almost no association with market work activities. Thus, the factor appears to mitigate positive biases in the estimated associations between family structure and child care time. However, there is little evidence of endogeneity bias in the estimated association between family structure and market work time.
Marginal effects. Coefficient estimates from nonlinear models such as these are difficult to interpret especially across samples. To provide interpretable magnitudes for our model results, we calculated marginal effects for our estimated family structure coefficients in Tables 2   and 3 using Monte Carlo simulation techniques. We report these results for the ATUS in the top panel of Table 4 and report results for the UKTUS in the bottom panel. For each sample, the marginal impacts of couple status were obtained by comparing predicted time use assuming everyone was married (or cohabiting) with similar predictions assuming everyone was single.
Marginal effects of the numbers of children and adults were determined by incrementing the relevant explanatory variable by one unit for each person and comparing predicted time use across the sample before and after the change.
The first two rows of each panel in Table 4 The marginal effects of additional children of different ages are also reported in Table 4 .
Children aged three years and less make the most difference in time allocations, increasing time spent on primary child care and, for women, decreasing time spent on employment. The effect of children of different ages on passive child care (and on employment for men) shows a less consistent pattern. In both the U.S. and the U.K. the effect on child care of older children (ages 12-17) and other adults is often negative, suggesting that they may play some role as alternative caregivers.
VI. Conclusion
In this paper we investigate the determinants of parental time investments in primary child care activities, passive child care activities, and market work using newly-available time- United Kingdom Time Use Study (UKTUS). We focus in particular on the effects of parents' living arrangements (married, cohabiting, or single) because most previous economic studies using time diary data have analyzed only two-parent families. Furthermore, we allow parents' living arrangements to be endogenously determined. We then ask how whether a child lives with a single parent or with married or cohabiting parents affects the allocation of time to child care and to employment by each of his or her parents. Due to the richness of the data, we are able to examine this question separately by the gender of the caregiver and by whether or not the activities occur on a non-holiday weekday or holiday/weekend day.
We estimate correlated Tobit models of the time parents spend in primary child care, passive child care, and market work, while simultaneously controlling for the endogenous nature of both the family living arrangements and the number and ages of the children. These models account for reports of multiple uses of time in a day by a single individual and, for the UKTUS sample, reports for multiple days per family. In conclusion, we find little evidence that cohabiting and married parents allocate time differently either between or within countries, but substantial evidence that single parenthood has a substantially different effect on time allocations. Single parents in both the U.K. and the U.S. spend somewhat more time on both primary and passive child care than their partnered counterparts. However, while both single mothers and single fathers in the U.K. spend substantially less time in market work (particularly on weekdays) compared to their partnered counterparts, single mothers and fathers in the U.S.
spend substantially more time. We believe that this differential may be attributed to crosscountry differences in the welfare system which at the time these data were collected was more supportive of stay-at-home parents in the U.K. and more supportive of employed parents in the U.S. Our results regarding the impact of parental living arrangements on child care time are of substantial interest. They suggest, however, that further research on the degree to which parental time overlaps and single parents are aided by non-household parents, as well as research on the relative effect primary child care time versus passive child care time has upon children's outcomes would make a valuable contribution to our understanding of how children and society are affected by the time allocation decisions of parents. Note: Distributions are based on estimates reported in Appendices B and C. In the figures, the estimated points of support for each distribution are shown along the X-axis, with the points being rescaled so that the means of the distributions are centered at zero. The probabilities associated with each point are shown by the height and labels of the bars. Table reports selected coefficients and asymptotic standard errors (in parentheses) from correlated Tobit models of time use estimated using data from the ATUS. As described in the text, the models are estimated jointly with discrete-choice models of family structure. Estimates for the remaining time use coefficients and for the family structure models are reported in Appendix B. Table reports selected coefficients and asymptotic standard errors (in parentheses) from correlated Tobit models of time use estimated using data from the UKTUS. As described in the text, the models are estimated jointly with discrete-choice models of family structure. Estimates for the remaining time use coefficients and for the family structure models are reported in Appendix C. Notes: Table reports selected coefficients and asymptotic standard errors (in parentheses) from correlated Tobit models of time use and discrete-choice models of family structure estimated using data from the ATUS. Estimates for the remaining time use coefficients are reported in Table 2 . Notes: Table reports selected coefficients and asymptotic standard errors (in parentheses) from correlated Tobit models of time use and discrete-choice models of family structure estimated using data from the UKTUS. Estimates for the remaining time use coefficients are reported in Table 3 .
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